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Couple with a mobile device comprising an individual 
identifier with a head unit. 

Monitor the activity of the vehicle such as stop locations, 
stop frequency, speed, etc. 

Associate the monitored activity with the coupled mobile 
device by building profile for the user associated with the 
mobile device based on the monitored activity. 

204 

208 Receive trip information from a user via one of a mobile 
device, the head unit user interface, or Communication with 
the network and/or an external Computer. 

210 
Analyze the trip information and the monitored activity and 
determining activity to suggest to the user for the trip 
based on the previously monitored activity of the user. 

Make suggestions to the user based on the analysis. 
212 

FIG. 2 
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SYSTEMAND METHODS FOR HEAD UNIT 
PROVIDING ANALYSIS AND GUIDANCE 

DURING LONG ROAD TRIPS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

None. 

STATEMENT REGARDING FEDERALLY 
SPONSORED RESEARCH ORDEVELOPMENT 

Not applicable. 

REFERENCE TO AMICROFICHEAPPENDIX 

Not applicable. 

BACKGROUND 

Motor vehicles may now provide wireless communica 
tions based functionality. In an embodiment, a head unit may 
be installed in a motor vehicle that provides a variety of 
functionality that depends at least partly on wireless commu 
nications connectivity via a cellular network. For example, 
the head unit of a vehicle may be operable to communicate 
(wirelessly and/or via a cable or wire connection) with one or 
more mobile devices within the vehicle, allowing for infor 
mation transfer between the head unit and mobile device(s). 
Additionally, some motor vehicles and/or head units may be 
equipped with a navigation system, which may be operable to 
provide directions, travel information, and information 
regarding restaurants, lodging, gas stations, tourist stops, 
among other things. 

SUMMARY 

In an embodiment, an in-vehicle head unit is disclosed. The 
in-vehicle head unit comprises one or more of the following: 
a processor; a short-range radio transceiver operable to estab 
lish a communication link to at least one mobile device; a 
non-transitory memory; and an application stored in the non 
transitory memory that, when executed by the processor, 
identifies a user based on the identity of the at least one mobile 
device, receives trip information from the user, monitors 
information about the activity of the vehicle, associates moni 
tored activity of the vehicle with the user of the mobile device, 
and suggests activity to the user based on the received trip 
information and the monitored activity of the vehicle associ 
ated with the user. 

In an embodiment, a method for long trip analysis by a 
head unit in a vehicle is disclosed. The method comprises: 
establishing a communication link with a mobile device, 
wherein the mobile device is associated with a user of the 
vehicle; monitoring the activity of the vehicle; associating the 
monitored activity with the mobile device; receiving trip 
information from a user; analyzing the trip information and 
the monitored activity; and making Suggestions to the user 
based on the analysis. 

In an embodiment, a method for long trip analysis by a 
head unit in a vehicle is disclosed. The method comprises: 
receiving trip information from a user; analyzing the trip 
information; receiving weather and traffic information corre 
sponding to the trip information; and determining travel route 
and arrival time based on weather and traffic information. 
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2 
These and other features will be more clearly understood 

from the following detailed description taken in conjunction 
with the accompanying drawings and claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

For a more complete understanding of the present disclo 
sure, reference is now made to the following brief description, 
taken in connection with the accompanying drawings and 
detailed description, wherein like reference numerals repre 
sent like parts. 

FIG. 1 is an illustration of a communication system accord 
ing to an embodiment of the disclosure. 

FIG. 2 is a flow chart illustrating a method according to an 
embodiment of the disclosure. 

FIG.3 is a flow chart illustrating another method according 
to an embodiment of the disclosure. 

FIG. 4 is an illustration of a mobile communication device 
according to an embodiment of the disclosure. 

FIG. 5 is a block diagram of a mobile communication 
device according to an embodiment of the disclosure. 

FIG. 6A is a block diagram of a software architecture of a 
mobile communication device according to an embodiment 
of the disclosure. 

FIG. 6B is a block diagram of another software architecture 
of a mobile communication device according to an embodi 
ment of the disclosure. 

FIG. 7 illustrates an exemplary computer system suitable 
for implementing the several embodiments of the disclosure. 

DETAILED DESCRIPTION 

It should be understood at the outset that although illustra 
tive implementations of one or more embodiments are illus 
trated below, the disclosed systems and methods may be 
implemented using any number of techniques, whether cur 
rently known or not yet in existence. The disclosure should in 
no way be limited to the illustrative implementations, draw 
ings, and techniques illustrated below, but may be modified 
within the scope of the appended claims along with their full 
Scope of equivalents. 

Embodiments of the disclosure are directed to methods and 
systems for analyzing trip information involving an in-ve 
hicle head unit (or computer system). Trip information may 
comprise one or more of destination, time frames, preferred 
routes, preferred stops, and lodging information, among other 
things, and may be communicated to the head unit by a user of 
the vehicle, for example before beginning a long road trip. 
Analysis may comprise monitoring the activity of a user of 
the vehicle, wherein the head unit may communicate with a 
mobile device associated with the user where the head unit 
may identify one or more user by the communicatively 
coupled mobile device(s). For example, the head unit may 
monitor the stopping frequency, preferred stop locations, and/ 
or purpose for stops as well as other activity of the vehicle 
(particularly in a long roadtrip situation) and may build a user 
profile of this information associated with the coupled mobile 
device(s). The user profile may be stored in the memory of the 
head unit, and multiple user profiles associated with different 
users (or different combinations of users) may be compiled 
and stored in the memory. Alternatively, the user profile may 
be communicated to and stored on the mobile device, or the 
user profile may be communicated to and stored on a network 
server or database and accessed by the mobile device and/or 
head unit. The user profile(s) may be accessed and analyzed 
by the head unit to provide suggestions to a user based on 
current trip information. For example, the head unit may 
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compare the preferred frequency of stops in the user profile 
with the availability of locations in the current route and make 
Suggestions to the user on when and where to stop. 

Analysis may also comprise receiving weather and/or traf 
fic information associated with or corresponding to the trip 
information provided by the user, for example a route input by 
the user. The effect of the weather and/or traffic information 
on the trip analysis may be determined, wherein weather 
and/or traffic may cause a delay in estimated travel time. The 
weather and traffic information may be current and/or pre 
dicted. Suggestions may be made to the user based on the 
weather/traffic, such as a change in route to avoid the weather 
and/or traffic or a change in final destination for a particular 
day. For example, it may be suggested that a user stop for the 
night before reaching a bad storm, or a different driving route 
may be suggested to avoid weather/traffic. Also, it might be 
determined that driving through an area with weather and/or 
traffic that may cause a delay will delay the user's arrival time 
at a place of lodging, and a Suggestion to change lodging to a 
closer location may be made. 

Analysis as described above may be completed by an appli 
cation stored in the memory of the head unit. The application 
may communicate with the user profile(s) stored in the 
memory as well as other applications, such as a navigation 
system and weather and traffic providers, for example. The 
application may be executed by a processor in the head unit 
and may communicate with a user of the vehicle via a user 
interface. 

Turning now to FIG. 1, a communication system 100 is 
described. In an embodiment, the system 100 comprises one 
or more mobile communication device 102. The device 102 
may comprise a short range radio transceiver 103, a cellular 
transceiver 104, identification information 106, and a plural 
ity of communication applications 108. The device 102 may 
be configured to use the cellular transceiver 104 to establish a 
wireless communication link with a base transceiver station 
(BTS) 112, and the base transceiver station 112 provides 
communications connectivity of the device 102 to a network 
114. The network 114 may comprise any combination of 
private and public networks. 

It is understood that the system 100 may comprise any 
number of mobile communication devices 102 and any num 
ber of base transceiver stations 112. The collectivity of base 
transceiver stations 112 may be said to comprise a radio 
access network, in that these base transceiver stations 112 
may provide radio communication links to the mobile com 
munication devices 102 to provide access to the network 114. 
The radio access network may be abstracted in different ways 
and may comprise, in addition to the base transceiver stations 
112, servers and data stores Such as home location registers 
(HLRs) or servers that implement the functionality of home 
location registers, visitor location registers (VLRs) or servers 
that implement the functionality of visitor location registers, 
base station controllers (BSCs), mobile switching centers 
(MSCs), and other network nodes that are specifically asso 
ciated with providing wireless access and connectivity to the 
mobile communication devices 102. As shown in FIG. 1, the 
system 100 may comprise a network server 116 and a data 
base 120 in communication with the network server 116. In an 
embodiment, the network server 116 may comprise an analy 
sis application 118 wherein information received from the 
head unit 130 and/or the mobile device 102 may be analyzed 
and stored by the analysis application 118 of the network 
Server 116. 
The cellular transceiver 104 of the mobile device 102 may 

communicate with the base transceiver station 112 using any 
of a variety of wireless communication protocols including a 
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4 
code division multiple access (CDMA) wireless communica 
tion protocol, a global system for mobile communication 
(GSM) wireless communication protocol, along-term evolu 
tion (LTE) wireless communication protocol, a world-wide 
interoperability for microwave access (WiMAX) wireless 
communication protocol, or another wireless communication 
protocol. The device 102 may be any of a mobile phone, a 
personal digital assistant (PDA), a media player, a wireless 
enabled computer, or other mobile communication device. In 
an embodiment, the mobile communication device 102 may 
have other components (not shown) such as a near field com 
munication (NFC) radio transceiver, a wireless local area 
network (WLAN) radio transceiver, or other components. 
The communication applications 108 of the mobile device 

102 may comprise a Voice communication application, a data 
communication application, a web browser application, an 
email application, a short message system (SMS) or texting 
application, a multimedia message system (MMS) applica 
tion, and other communication applications. The communi 
cation applications 108 may be standard communication 
applications that are delivered by an original equipment 
manufacturer (OEM) who assembles the mobile communi 
cation device 102. The communication applications 108 may 
be stored as firmware or software in a memory area of the 
mobile communication device 102. 
The system 100 may also comprise a vehicle 150, wherein 

the vehicle 150 may be any of an automobile or car, a sports 
utility vehicle (SUV), a pick-up truck, a mini-Van, a van, a 
truck, a delivery truck, a tractor of a tractor-trailer or “18 
wheeler combination, or other motorized vehicle. The 
vehicle 150 may comprise a head unit 130 installed that 
provides a centralized electronic communication capability. 
The head unit 130 (also known as an in-vehicle computer 
system and/or a telematics unit) may be operable to commu 
nicate with the one or more mobile devices 102 using a short 
range radio transceiver 132 of the head unit 130 and a short 
range radio transceiver 103 of the mobile device 102. The 
head unit 130 may communicate with the mobile device 102 
using any of a variety of wireless communication protocols, 
for example a WiFi radio transceiver, a Bluetooth R radio 
transceiver, a ZigBee R radio transceiver, a near-field-com 
munication (NFC) radio transceiver, and/or other radio trans 
ceivers. 
As shown in FIG. 1, the one or more mobile devices 102 

may be located within the vehicle 150 when in communica 
tion with the head unit 130. The head unit 130 may also 
comprise an optional navigation system 133, a non-transitory 
memory 134, a processor 138, an optional cellular radio 
transceiver 140, and an optional user interface 142, wherein 
the optional cellular radio transceiver 140 may provide com 
munication with the base transceiver station 112. In an 
embodiment, the cellular radio transceiver 140 may be 
located within the head unit 130, while in other embodiments, 
the cellular radio transceiver 140 may be located elsewhere 
within the vehicle 150, in communication with the head unit 
130. 
The non-transitory memory 134 of the head unit 130 may 

comprise an application 136 that, when executed by the pro 
cessor 138, may receive or infer information such as indica 
tions of the activity 135 of the vehicle. Activity 135 may 
include number of stops made, frequency of stops, duration of 
stops, location of stops, purpose of stops (such as food, gas, 
tourism, or lodging, for example). In some embodiments, 
activity information may be at least partially provided by a 
navigation system 133 in the vehicle 150. In an embodiment, 
the application 136 may receive location information from 
the navigation system 133 and may also monitor time frames 
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of activity. The activity 135 information provided by the 
navigation system 133 may comprise stored or recorded 
information about events or actions that have occurred, for 
example information about location of stops completed, dura 
tion of stops completed, purpose of the stops, speed travelled 
over one or more completed segments of the road trip, and 
preferred route. In some embodiments, activity 135 may be 
received from sensors within the vehicle and stored in the 
memory 134 of the head unit 130. The sensors may provide 
indications of one or more of the following: miles travelled, 
gas used, level of gas in vehicle, speed, tire wear, oil use, 
brake use, acceleration, deceleration, temperature, use of 
windshield wipers, lateral movement of shocks, motion 
detection, engine fail, and impact detection. In some embodi 
ments, the sensors may be in communication with a CANbus, 
wherein the CAN bus may communicate the information 
received from the sensors to the head unit 130. Additionally, 
the application 136 may receive information from the user, 
possibly via the user interface 142, concerning activity 135 
and preferences. 
The user interface 142 of the head unit 130 may, in some 

embodiments, comprise a display, an input system, a speaker 
system, and a microphone. In some embodiments, the display 
may comprise a screen, and the input system may comprise a 
keypad and/or a touch screen, for example. The speaker sys 
tem may communicate audio (such as media or messages) to 
a user of the vehicle. The microphone may receive voice 
commands or messages from a user of the vehicle and may, in 
Some embodiments, communicate Voice commands from the 
user to the application 136. 

The identification information 106 of the mobile device 
102 may be communicated to the head unit 130, wherein the 
application 136 may receive the identification information 
106 of the mobile device 102 and may associate the identifi 
cation information 106 with the activity 135 received by the 
application 136 while the head unit 130 is communicatively 
coupled to the mobile device 102. In other words, the appli 
cation 136 may monitor the time when the mobile device 102 
couples with (and/or uncouples from) the head unit 130 as 
well as the time associated with the stored activity 135 and 
then associate the identification information 106 of the 
mobile device 102 with the activity 135 that occurs during the 
time that the mobile device 102 is in communication with the 
head unit 130. 

In some embodiments, the application 136 may create a 
user profile 137 associated with the identification information 
106 of the mobile device 102 (and therefore the user of the 
mobile device 102) which may, in some embodiments, be 
stored in the memory 134. In other embodiments, the user 
profile 137 may be communicated to and stored on the mobile 
device 102, wherein the mobile device 102 may couple with 
any number of head units 130 and may communicate the user 
profile to a coupled head unit 130. Alternatively, the user 
profile 137 may be communicated to and stored on a network 
server 116 or database 120, wherein the user profile 137 may 
becommunicated to a mobile device 102 and/or head unit 130 
in communication with the mobile device 102. In some 
embodiments, the user profile 137 may be communicated to 
multiple vehicles 150 used by the user of the mobile device 
102, wherein the user profile 137 remains associated with the 
mobile device 102. It is understood that the information of the 
user profile(s) 137 may be personalized and may vary from 
user to user. A user profile 137 may comprise information 
from various sources including the activity 135 stored on the 
head unit 130, which may include driving activity, purchasing 
activity, and/or internet activity. Additionally, a user may 
input profile information and preferences to the user profile 
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6 
137 via the user interface 142 of the head unit 130 and/or via 
wireless communication with the head unit 130. 

In some embodiments, a user profile 137 may be associated 
with the identification information 106 of multiple mobile 
devices 102. Such as a driver and multiple passengers, and 
may be different than a user profile 137 associated with only 
one of the multiple mobile devices 102. As an example, one 
driver may prefer to stop approximately every 3 hours when 
driving alone, but may prefer to stop approximately every 2 
hours when driving with a particular passenger or passengers. 
Additionally, a driver may prefer to stop at certain restaurants 
when driving alone, but may prefer more child-friendly res 
taurants when driving with a family, for example. 

In an embodiment, the application 136 may receive trip 
information from the user before the vehicle is to be used for 
a trip, wherein the trip information may be communicated 
directly to the application 136 and/or it may be received by the 
application 136 from reservation activity or transactions with 
Vendors. Such as hotels, restaurants, etc. The application 136 
may, in some embodiments, combine the trip information 
with other sources of information as well as the user profile 
137 created by application 136, and may make inferences for 
use in further analysis and/or make Suggestions to the user 
based on this combination. Sources of information accessible 
to the application 136 may include current map data of roads, 
information for restaurants, bathrooms, hotels, gas stations, 
and other places of interest, as well as information for hours, 
menus, and options for potential stopping points. For 
example, the user profile 137 may indicate that a user prefers 
to stop approximately every two hours (for a restroom break, 
food break, or gas fill-up, for example), but the application 
may note that the vehicle 150 is about to enter an area where 
there will not be any stopping points (wherein the stopping 
points may be associated with a particular purpose for stop 
ping) at or around the two hour mark. The application 136 
may then suggest that the user stop prior to the two hour mark 
and/or warn the user than an upcoming location may be the 
last location for a period of time past the two hour mark. 

Additionally, the user profile 137 may indicate that a user 
prefers to stop at a particular restaurant or other type of 
location, and the application 136 may notice that an upcom 
ing restaurant or location is the last one for a period of time or 
a particular distance of the current trip. The application 136 
may then suggest that the user stop at the upcoming location. 
Also, the application 136 may access or receive information 
regarding operating hours of a stopping point and may com 
municate this information to a user. For example, the appli 
cation 136 may notice that a preferred restaurant or store may 
be closing Soon, or may have unusual hours (such as during 
holidays for example) and may notify the user that the res 
taurant or store may not be available. 

Additionally, the application 136 may have access to 
weather and traffic information, which may also be used in 
making inferences used for further analysis and/or used when 
determining Suggestions to be made to the user. For example, 
the application 136 may receive weather and/or traffic infor 
mation associated with or corresponding to the trip informa 
tion. In some embodiments, the application 136 may receive 
the weather and traffic information via the cellular radio 
transceiver 140. In another embodiment, the navigation sys 
tem 133 may communicate the weather and/or traffic infor 
mation to the application 136. Additionally, a decrease in the 
speed of driving (due to weather or traffic) may be sensed by 
the vehicle 150, wherein sensors in the vehicle 150 may 
provide indication of precipitation as well. The application 
136 may analyze the received trip information and provide 
Suggestions for the user based on the weather and traffic 
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information, wherein the weather and/or traffic may affect the 
route, travel time, and/or other aspects of the trip. 
As an example, the application 136 may suggest a change 

of driving route based on a received traffic or weather event. 
In another example, the application 136 may suggest a change 
of lodging plan based on a detected change in travel time 
caused by traffic or weather conditions. For example, the 
application 136 may project or estimate that a user will not 
reach a planned location of lodging until very late at night 
because of the delay caused by weather and/or traffic. The 
application 136 may then suggest to the user that they change 
the lodging reservations to a closer location and may also 
communicate cancellation deadlines to the user. Analysis of 
weather and traffic information may also prompt the applica 
tion 136 to make Suggestions about other stopping points 
based on the change in travel time. Such as gas stations, 
restaurants, and/or stores. For example, the decrease in speed 
may result in stopping for gas after driving fewer miles or 
stopping to use a restroom after traveling fewer miles and/or 
using less gasoline than originally planned (or inferred by the 
application 136), wherein the application 136 may notify the 
user of this change and Suggest one or more locations to stop. 

Turning now to FIG. 2, a method 200 is described. At block 
202, the method 200 may comprise communicatively cou 
pling the head unit in a vehicle with a mobile device compris 
ing an individual identifier, wherein the individual identifier 
of the mobile device may be associated with a user of the 
vehicle. At block 204, the method may comprise monitoring 
the activity of the vehicle Such as stop locations, stop fre 
quency, speed, etc. wherein the monitoring may be done by an 
application in the head unit. At block 206, the method may 
further comprise associating the monitored activity of the 
user with the coupled mobile device by building a profile for 
the user associated with the mobile device based on the moni 
tored activity. At block 208, the method may comprise receiv 
ing trip information from a user via one of a mobile device, 
the head unit user interface, or communication with the net 
work and/or an external computer. Then, at block 210, the 
method may comprise analyzing the trip information and the 
monitored activity and determining activity to Suggest to the 
user for the trip based on the previously monitored activity of 
the user. At block 212, the method may comprise providing 
Suggestions to the user based on the analysis, wherein the 
Suggestions may be communicated to the user via a user 
interface. In an embodiment, the Suggestions may comprise a 
change in driving route, stopping location, and/or lodging 
reservation based on the previously monitored activity of the 
user as well as weather and traffic information. In an embodi 
ment, the above steps of the method 200 may be performed or 
completed by the head unit of a vehicle and/or an application 
stored in the head unit. 

Turning now to FIG.3, a method 300 is described. At block 
302, the method 300 may comprise receiving trip information 
from a user wherein trip information may comprise one or 
more of a destination, route information, lodging, desired 
stops, and userpreferences. In an embodiment, an application 
stored in the memory of the head unit in a vehicle may receive 
the trip information. At block 304, the method 300 may com 
prise analyzing the received trip information and receiving 
weather and traffic conditions that correspond to the trip 
information, wherein the weather and traffic information may 
be current and/or predicted. At block 306, the method 300 
may comprise analyzing the weather and traffic conditions 
received at block 304 and determining the travel route and 
arrival time based on the weather and traffic conditions. Then, 
at block 308, the method 300 may comprise suggesting alter 
natives to the user if the weather and traffic information 
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analyzed at block 306 indicates a problem or delay, such as a 
change in driving route, a change in stops and/or a change in 
lodging. In an embodiment, the above steps of the method 300 
may be performed or completed by the head unit of a vehicle 
and/or an application stored in the head unit. 

FIG. 4 depicts the mobile device 400, which is operable for 
implementing aspects of the present disclosure, but the 
present disclosure should not be limited to these implemen 
tations. Though illustrated as a mobile phone, the mobile 
device 400 may take various forms including a wireless hand 
set, a pager, a personal digital assistant (PDA), a gaming 
device, or a media player. The mobile device 400 includes a 
display 402 and a touch-sensitive surface and/or keys 404 for 
input by a user. The mobile device 400 may present options 
for the user to select, controls for the user to actuate, and/or 
cursors or other indicators for the user to direct. The mobile 
device 400 may further accept data entry from the user, 
including numbers to dial or various parameter values for 
configuring the operation of the handset. The mobile device 
400 may further execute one or more software or firmware 
applications in response to user commands. These applica 
tions may configure the mobile device 400 to perform various 
customized functions in response to user interaction. Addi 
tionally, the mobile device 400 may be programmed and/or 
configured over-the-air, for example from a wireless base 
station, a wireless access point, or a peer mobile device 400. 
The mobile device 400 may execute a web browser applica 
tion which enables the display 402 to show a web page. The 
web page may be obtained via wireless communications with 
a base transceiver station, a wireless network access node, a 
peer mobile device 400 or any other wireless communication 
network or system. 

FIG. 5 shows a block diagram of the mobile device 400. 
While a variety of known components of handsets are 
depicted, in an embodimenta Subset of the listed components 
and/or additional components not listed may be included in 
the mobile device 400. The mobile device 400 includes a 
digital signal processor (DSP) 502 and a memory 504. As 
shown, the mobile device 400 may further include an antenna 
and front end unit 506, a radio frequency (RF) transceiver 
508, a baseband processing unit 510, a microphone 512, an 
earpiece speaker 514, a headset port 516, an input/output 
interface 518, a removable memory card 520, a universal 
serial bus (USB) port 522, an infrared port524, a vibrator 526, 
a keypad 528, a touch screen liquid crystal display (LCD) 
with a touch sensitive surface 530, a touch screen/LCD con 
troller 532, a camera 534, a camera controller 536, and a 
global positioning system (GPS) receiver 538. In an embodi 
ment, the mobile device 400 may include another kind of 
display that does not provide a touch sensitive screen. In an 
embodiment, the DSP 502 may communicate directly with 
the memory 504 without passing through the input/output 
interface 518. Additionally, in an embodiment, the mobile 
device 400 may comprise other peripheral devices that pro 
vide other functionality. 
The DSP 502 or Some other form of controller or central 

processing unit operates to control the various components of 
the mobile device 400 inaccordance with embedded software 
or firmware stored in memory 504 or stored in memory con 
tained within the DSP 502 itself. In addition to the embedded 
software or firmware, the DSP 502 may execute other appli 
cations stored in the memory 504 or made available via infor 
mation carrier media Such as portable data storage media like 
the removable memory card 520 or via wired or wireless 
network communications. The application Software may 
comprise a compiled set of machine-readable instructions 
that configure the DSP 502 to provide the desired function 
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ality, or the application software may be high-level software 
instructions to be processed by an interpreter or compiler to 
indirectly configure the DSP 502. 
The DSP 502 may communicate with a wireless network 

via the analog baseband processing unit 510. In some 
embodiments, the communication may provide Internet con 
nectivity, enabling a user to gain access to content on the 
Internet and to send and receive e-mail or text messages. The 
input/output interface 518 interconnects the DSP 502 and 
various memories and interfaces. The memory 504 and the 
removable memory card 520 may provide software and data 
to configure the operation of the DSP 502. Among the inter 
faces may be the USB port 522 and the infrared port 524. The 
USB port 522 may enable the mobile device 400 to function 
as a peripheral device to exchange information with a per 
Sonal computer or other computer system. The infrared port 
524 and other optional ports such as a BluetoothR) interface or 
an IEEE 802.11 compliant wireless interface may enable the 
mobile device 400 to communicate wirelessly with other 
nearby handsets and/or wireless base stations. 

The keypad 528 couples to the DSP 502 via the interface 
518 to provide one mechanism for the user to make selections, 
enter information, and otherwise provide input to the mobile 
device 400. Another input mechanism may be the touch 
screen LCD 530, which may also display text and/or graphics 
to the user. The touch screen LCD controller 532 couples the 
DSP 502 to the touch Screen LCD530. The GPS receiver 538 
is coupled to the DSP 502 to decode global positioning sys 
tem signals, thereby enabling the mobile device 400 to deter 
mine its position. 

FIG. 6A illustrates a software environment 602 that may be 
implemented by the DSP 502. The DSP 502 executes oper 
ating system software 604 that provides a platform from 
which the rest of the software operates. The operating system 
software 604 may provide a variety of drivers for the handset 
hardware with standardized interfaces that are accessible to 
application software. The operating system software 604 may 
be coupled to and interact with application management Ser 
vices (AMS) 606 that transfer control between applications 
running on the mobile device 400. Also shown in FIG. 6A are 
a web browser application 608, a media player application 
610, JAVA applets 612 and a trip application 614. The web 
browser application 608 may be executed by the mobile 
device 400 to browse content and/or the Internet, for example 
when the mobile device 400 is coupled to a network via a 
wireless link. The web browser application 608 may permit a 
user to enter information into forms and select links to 
retrieve and view web pages. The media player application 
610 may be executed by the mobile device 400 to play audio 
or audiovisual media. The JAVA applets 612 may be executed 
by the mobile device 400 to provide a variety of functionality 
including games, utilities, and other functionality. The trip 
application 614 may be substantially similar to the applica 
tion 136 as described above in FIG.1. 

FIG. 6B illustrates an alternative software environment 
620 that may be implemented by the DSP 502. The DSP 502 
executes operating system Software 628 (for example an oper 
ating system kernel) and an execution runtime 630. The DSP 
502 executes applications 622 that may execute in the execu 
tion runtime 630 and may rely upon services provided by the 
application framework 624. Applications 622 and the appli 
cation framework 624 may rely upon functionality provided 
via the libraries 626. 

FIG. 7 illustrates a computer system 700 suitable for imple 
menting one or more embodiments disclosed herein. The 
computer system 700 includes a processor 702 (which may be 
referred to as a central processor unit or CPU) that is in 
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communication with memory devices including secondary 
storage 704, read only memory (ROM) 706, random access 
memory (RAM) 708, input/output (I/O) devices 710, and 
network connectivity devices 712. The processor 702 may be 
implemented as one or more CPU chips. 

It is understood that by programming and/or loading 
executable instructions onto the computer system 700, at least 
one of the CPU 702, the RAM 708, and the ROM 706 are 
changed, transforming the computer system 700 in part into a 
particular machine or apparatus having the novel functional 
ity taught by the present disclosure. It is fundamental to the 
electrical engineering and software engineering arts that 
functionality that can be implemented by loading executable 
Software into a computer can be converted to a hardware 
implementation by well known design rules. Decisions 
between implementing a concept in Software versus hardware 
typically hinge on considerations of stability of the design 
and numbers of units to be produced rather than any issues 
involved in translating from the software domain to the hard 
ware domain. Generally, a design that is still Subject to fre 
quent change may be preferred to be implemented in Soft 
ware, because re-spinning a hardware implementation is 
more expensive than re-spinning a Software design. Gener 
ally, a design that is stable that will be produced in large 
volume may be preferred to be implemented in hardware, for 
example in an application specific integrated circuit (ASIC), 
because for large production runs the hardware implementa 
tion may be less expensive than the Software implementation. 
Often a design may be developed and tested in a software 
form and later transformed, by well known design rules, to an 
equivalent hardware implementation in an application spe 
cific integrated circuit that hardwires the instructions of the 
Software. In the same manner as a machine controlled by a 
new ASIC is a particular machine or apparatus, likewise a 
computer that has been programmed and/or loaded with 
executable instructions may be viewed as a particular 
machine or apparatus. 
The secondary storage 704 is typically comprised of one or 

more disk drives or tape drives and is used for non-volatile 
storage of data and as an over-flow data storage device if 
RAM 708 is not large enough to hold all working data. Sec 
ondary storage 704 may be used to store programs which are 
loaded into RAM 708 when such programs are selected for 
execution. The ROM 706 is used to store instructions and 
perhaps data which are read during program execution. ROM 
706 is a non-volatile memory device which typically has a 
Small memory capacity relative to the larger memory capacity 
of secondary storage 704. The RAM 708 is used to store 
Volatile data and perhaps to store instructions. Access to both 
ROM 706 and RAM 708 is typically faster than to secondary 
storage 704. The secondary storage 704, the RAM 708, and/ 
or the ROM 706 may be referred to in some contexts as 
computer readable storage media and/or non-transitory com 
puter readable media. 

I/O devices 710 may include printers, video monitors, liq 
uid crystal displays (LCDS), touch screen displays, key 
boards, keypads, Switches, dials, mice, track balls, Voice rec 
ognizers, card readers, paper tape readers, or other well 
known input devices. 
The network connectivity devices 712 may take the form of 

modems, modem banks, Ethernet cards, universal serial bus 
(USB) interface cards, serial interfaces, token ring cards, fiber 
distributed data interface (FDDI) cards, wireless local area 
network (WLAN) cards, radio transceiver cards such as code 
division multiple access (CDMA), global system for mobile 
communications (GSM), long-term evolution (LTE), world 
wide interoperability for microwave access (WiMAX), and/ 
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or other air interface protocol radio transceiver cards, and 
other well-known network devices. These network connec 
tivity devices 712 may enable the processor 702 to commu 
nicate with the Internet or one or more intranets. With such a 
network connection, it is contemplated that the processor 702 
might receive information from the network, or might output 
information to the network in the course of performing the 
above-described method steps. Such information, which is 
often represented as a sequence of instructions to be executed 
using processor 702, may be received from and outputted to 
the network, for example, in the form of a computer data 
signal embodied in a carrier wave. 

Such information, which may include data or instructions 
to be executed using processor 702 for example, may be 
received from and outputted to the network, for example, in 
the form of a computer databaseband signal or signal embod 
ied in a carrier wave. The baseband signal or signal embedded 
in the carrier wave, or other types of signals currently used or 
hereafter developed, may be generated according to several 
methods well known to one skilled in the art. The baseband 
signal and/or signal embedded in the carrier wave may be 
referred to in Some contexts as a transitory signal. 
The processor 702 executes instructions, codes, computer 

programs, Scripts which it accesses from hard disk, floppy 
disk, optical disk (these various disk based systems may all be 
considered secondary storage 704), ROM 706, RAM 708, or 
the network connectivity devices 712. While only one pro 
cessor 702 is shown, multiple processors may be present. 
Thus, while instructions may be discussed as executed by a 
processor, the instructions may be executed simultaneously, 
serially, or otherwise executed by one or multiple processors. 
Instructions, codes, computer programs, scripts, and/or data 
that may be accessed from the secondary storage 704, for 
example, hard drives, floppy disks, optical disks, and/or other 
device, the ROM 706, and/or the RAM 708 may be referred to 
in some contexts as non-transitory instructions and/or non 
transitory information. 

In an embodiment, the computer system 700 may comprise 
two or more computers in communication with each other 
that collaborate to perform a task. For example, but not by 
way of limitation, an application may be partitioned in Such a 
way as to permit concurrent and/or parallel processing of the 
instructions of the application. Alternatively, the data pro 
cessed by the application may be partitioned in Such a way as 
to permit concurrent and/or parallel processing of different 
portions of a data set by the two or more computers. In an 
embodiment, virtualization software may be employed by the 
computer system 700 to provide the functionality of a number 
of servers that is not directly bound to the number of comput 
ers in the computer system 700. For example, virtualization 
software may provide twenty virtual servers on four physical 
computers. In an embodiment, the functionality disclosed 
above may be provided by executing the application and/or 
applications in a cloud computing environment. Cloud com 
puting may comprise providing computing services via a 
network connection using dynamically scalable computing 
resources. Cloud computing may be Supported, at least in 
part, by virtualization Software. A cloud computing environ 
ment may be established by an enterprise and/or may be hired 
on an as-needed basis from a third party provider. Some cloud 
computing environments may comprise cloud computing 
resources owned and operated by the enterprise as well as 
cloud computing resources hired and/or leased from a third 
party provider. 

In an embodiment, some or all of the functionality dis 
closed above may be provided as a computer program prod 
uct. The computer program product may comprise one or 
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12 
more computer readable storage medium having computer 
usable program code embodied therein to implement the 
functionality disclosed above. The computer program prod 
uct may comprise data structures, executable instructions, 
and other computer usable program code. The computer pro 
gram product may be embodied in removable computer Stor 
age media and/or non-removable computer storage media. 
The removable computer readable storage medium may com 
prise, without limitation, a paper tape, a magnetic tape, mag 
netic disk, an optical disk, a Solid state memory chip, for 
example analog magnetic tape, compact disk read only 
memory (CD-ROM) disks, floppy disks, jump drives, digital 
cards, multimedia cards, and others. The computer program 
product may be suitable for loading, by the computer system 
700, at least portions of the contents of the computer program 
product to the secondary storage 704, to the ROM 706, to the 
RAM 708, and/or to other non-volatile memory and volatile 
memory of the computer system 700. The processor 702 may 
process the executable instructions and/or data structures in 
part by directly accessing the computer program product, for 
example by reading from a CD-ROM disk inserted into a disk 
drive peripheral of the computer system 700. Alternatively, 
the processor 702 may process the executable instructions 
and/or data structures by remotely accessing the computer 
program product, for example by downloading the executable 
instructions and/or data structures from a remote server 
through the network connectivity devices 712. The computer 
program product may comprise instructions that promote the 
loading and/or copying of data, data structures, files, and/or 
executable instructions to the secondary storage 704, to the 
ROM 706, to the RAM 708, and/or to other non-volatile 
memory and volatile memory of the computer system 700. 

In some contexts, the secondary storage 704, the ROM 706, 
and the RAM 708 may be referred to as a non-transitory 
computer readable medium or a computer readable storage 
media. A dynamic RAM embodiment of the RAM 708, like 
wise, may be referred to as a non-transitory computer read 
able medium in that while the dynamic RAM receives elec 
trical power and is operated in accordance with its design, for 
example during a period of time during which the computer 
700 is turned on and operational, the dynamic RAM stores 
information that is written to it. Similarly, the processor 702 
may comprise an internal RAM, an internal ROM, a cache 
memory, and/or other internal non-transitory storage blocks, 
sections, or components that may be referred to in some 
contexts as non-transitory computer readable media or com 
puter readable storage media. 

While several embodiments have been provided in the 
present disclosure, it should be understood that the disclosed 
systems and methods may be embodied in many other spe 
cific forms without departing from the spirit or scope of the 
present disclosure. The present examples are to be considered 
as illustrative and not restrictive, and the intention is not to be 
limited to the details given herein. For example, the various 
elements or components may be combined or integrated in 
another system or certain features may be omitted or not 
implemented. 

Also, techniques, systems, Subsystems, and methods 
described and illustrated in the various embodiments as dis 
crete or separate may be combined or integrated with other 
systems, modules, techniques, or methods without departing 
from the scope of the present disclosure. Other items shown 
or discussed as directly coupled or communicating with each 
other may be indirectly coupled or communicating through 
Some interface, device, or intermediate component, whether 
electrically, mechanically, or otherwise. Other examples of 
changes, Substitutions, and alterations are ascertainable by 
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one skilled in the art and could be made without departing 
from the spirit and scope disclosed herein. 

What is claimed is: 
1. An in-vehicle head unit comprising: 
a processor; 
a short-range radio transceiver operable to establish a com 

munication link to at least one mobile device; 
a non-transitory memory; and 
an application stored in the non-transitory memory that, 
when executed by the processor, 
monitors information about the activity of the vehicle 

during a previous trip, wherein at least Some of the 
information about the activity of the vehicle during 
the previous trip is received from a plurality of sensors 
associated with the vehicle, and wherein at least one 
sensor of the plurality of sensors associated with the 
vehicle indicates at least one of tire wear, oil use, 
brake use, use of windshield wipers, lateral movement 
of shocks, motion detection, engine fail, or impact 
detection, 

associates the activity of the vehicle during the previous 
trip that is monitored while the at least one mobile 
device is coupled to the in-vehicle head unit with a 
user of the at least one mobile device, 

identifies the user based on an identity of the at least one 
mobile device, 

receives trip information about a current trip from the 
user, 

monitors information about the activity of the vehicle 
during the current trip, 

associates the activity of the vehicle during the current 
trip that is monitored while the at least one mobile 
device is coupled to the in-vehicle head unit with the 
user of the at least one mobile device, and 

makes Suggestions to the user during the current trip 
based on combining the monitored activity of the 
vehicle during the previous trip associated with the 
user, the received trip information, and the monitored 
activity of the vehicle during the current trip associ 
ated with the user, wherein the Suggestions comprise 
at least one of an upcoming stopping point or a change 
in reservations. 

2. The in-vehicle head unit of claim 1 further comprising a 
user interface, wherein the application communicates with 
the user via the user interface. 

3. The in-vehicle head unit of claim 2, wherein the user 
interface comprises one or more of a display, an input sys 
tem, a speaker system, and a microphone. 

4. The in-vehicle head unit of claim 2, wherein the user may 
communicate preference information to the application via 
one or more of the user interface of the in-vehicle head unit, 
the at least one mobile device, an external computer. 

5. The in-vehicle head unit of claim 1, wherein the appli 
cation receives weather and traffic information, determines 
predicted travel time based in part on the received weather 
and traffic information, and makes suggestions based on the 
received weather and traffic information. 

6. The in-vehicle head unit of claim 5, wherein the appli 
cation Suggests a change of driving route based on the 
received traffic or weather information. 

7. The in-vehicle head unit of claim 5, wherein the appli 
cation Suggests a change of lodging plan based on a detected 
change in travel time caused by traffic or weather conditions. 

8. The in-vehicle head unit of claim 1 further comprising a 
cellular transceiver operable to communicate with a base 
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transceiver station, wherein the in-vehicle head unit receives 
the trip information via communication with the base trans 
ceiver station. 

9. The in-vehicle head unit of claim 1, wherein the in 
vehicle head unit receives the trip information via communi 
cation with the at least one mobile device. 

10. The in-vehicle head unit of claim 1 further comprising 
a user interface, wherein the in-vehicle head unit receives the 
trip information via input to the in-vehicle head unit via the 
user interface. 

11. A method for long trip analysis by a head unit in a 
vehicle comprising: 

establishing, by the head unit, a communication link with a 
mobile device, wherein the mobile device is associated 
with a user of the vehicle: 

monitoring, by the head unit, the activity of the vehicle 
during a previous trip and a current trip, wherein at least 
some of the information about the activity of the vehicle 
during at least one of the previous trip or the current trip 
is received from a plurality of sensors associated with 
the vehicle, and wherein at least one sensor of the plu 
rality of sensors associated with the vehicle indicates at 
least one of tire wear, oil use, brake use, use of wind 
shield wipers, lateral movement of shocks, motion 
detection, engine fail, or impact detection; 

associating, by the head unit, the activity of the vehicle 
during the previous trip and during the current trip that is 
monitored while the mobile device is coupled to the head 
unit with the user of the mobile device; 

receiving, by the head unit, trip information about the 
current trip from the user; 

analyzing, by the head unit, the trip information and the 
monitored activity of the vehicle during the previous trip 
and the current trip associated with the user, and 

making, by the head unit, suggestions to the user based on 
the analysis, wherein the Suggestions comprise at least 
one of an upcoming stopping point or a change in reser 
Vations. 

12. The method of claim 11, wherein associating the activ 
ity of the vehicle during the previous trip and the current trip 
with the user of the mobile device comprises building a user 
profile associated with the mobile device based on the moni 
tored activity. 

13. The method of claim 12, wherein the user profile com 
prises one or more of frequency of stops, purpose of stops, 
and preferred locations to stop. 

14. The method of claim 11, wherein receiving the trip 
information from the user comprises receiving one or more 
of a destination, route information, lodging, desired stops, 
and user preferences. 

15. A method for analyzing trip information by a head unit 
in a vehicle comprising: 

monitoring, by the head unit, the activity of the vehicle 
during a previous trip and a current trip, wherein at least 
some of the information about the activity of the vehicle 
during at least one of the previous trip or the current trip 
is received from a plurality of sensors associated with 
the vehicle, and wherein at least one sensor of the plu 
rality of sensors associated with the vehicle indicates at 
least one of tire wear, oil use, brake use, use of wind 
shield wipers, lateral movement of shocks, motion 
detection, engine fail, or impact detection; 

associating, by the head unit, the activity of the vehicle 
during the previous trip and the current trip that is moni 
tored while a mobile device is coupled to the head unit 
with a user of the mobile device; 
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receiving, by the head unit, trip information about the 
current trip from the user of the mobile device: 

analyzing, by the head unit, the trip information and the 
monitored activity of the vehicle during the previous trip 
and the current trip associated with the user to determine 
one or more of predicted stops, travel time, or travel 
route; 

receiving, by the head unit, weather and traffic information 
corresponding to the trip information; and 

altering, by the head unit, analysis of the trip information 
and the monitored activity of the vehicle during the 
previous trip and the current trip associated with the user 
based on the weather and traffic information. 

16. The method of claim 15 further comprising Suggesting 
alternatives when the weather and traffic information indi 
cates a problem. 

17. The method of claim 16, wherein a suggested alterna 
tive comprises a change in driving route. 

18. The method of claim 16, wherein a suggested alterna 
tive comprises a change in lodging. 

19. The method of claim 15, wherein receiving the trip 
information from the user comprises receiving one or more 
of a destination, route information, lodging, desired stops, 
and user preferences. 

20. The in-vehicle head unit of claim 1, wherein each of the 
previously monitored activity of the vehicle during the pre 
vious trip and the monitored activity of the vehicle during the 
current trip comprises at least one of number of stops made, 
frequency of stops, duration of stops, location of stops, pur 
pose of stops. 
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